In a rural area near Munich, 52 persons aged 65 years and older were interviewed in person about health and social life circumstances. Findings: Dog owners take significantly longer walks than people who do not own dogs, averaging more than 120 minutes daily (p < 0.0001). On average, people who do not own a dog walked 38 minutes, cat owners 17 minutes. 94% of the dog owners were active daily compared to 14% of those who do not own a dog. Dog owners go to the doctor on average 5.3 times per year, people who do not own a dog 7.8 times. There was no difference between the two groups in regard to the use of medication. 80% would not move to a residential home for the elderly because of the dog, and 87% would want to take the dog along. 50% of the dog owners and 41% of those who do not own a dog had on average more than 3 contacts with other people, 6% of the dog owners and 23% of those who do not own a dog had less than one contact per day. 19% of the dog owners and 36% of those who do not own a dog would describe themselves as reserved in dealings with people. 71% stated that the dog had been very useful to help them overcome the loss of a person close to them. The W-5 [Wellbeing Five score] for dog owners was an average value of 75%, for those who did not own a dog 71%. Depression was uniformly distributed in both groups. The BMIs in both groups were similar. There was no correlation to the length of the daily walk.
Introduction
The subject of our survey is the impact of dog ownership on health, medical needs, physical activity, quality of life, and social contacts in elderly people.
The United Nations has noted a risk in the ageing of populations in such countries as e.g. Europe, Australia, North America, New Zealand, and Japan [1] . The percentage of the population over 65 years of age will rise in these countries over the next 15 years. Whereas in 2010, in a group of 100 people, 30 belonged to the age group of 25 -64 years, by 2030 this number will climb to 46 [1] . Given this situation, the question evolves how owning a dog can help promote independence and health among the elderly.
Friedmann noted a significant reduction in the mortality of patients with chronic heart disease [2] [3] , and Ruzic demonstrated that regular dog-walking improved physical capacity [4] . Dog ownership is credited with lowering blood pressure [5] - [9] and resting heart rate [8] , a phenomenon which is intensified when a dog is pet [10] . The variability in heart rate rose significantly [11] and a prophylactic effect for heart health (evidence level B) was confirmed [12] .
Regular, moderate exercise several times per week plays an essential role in preventive healthcare [13] - [15] . However, the percentage of people over the age of 60 in Germany who were inactive in 2012 was 34% for men and 40% for women [16] . In the European average, 59% of women and 53% of men over the age of 55 are never physically active [17] , in Australia, just under one third [18] , in the USA more than 35% [19] .
Material and Methods
The survey was conducted of residents over 65 years of age in a rural community, Sauerlach, near Munich. Participants were acquired by means of a call to the public.
From Feb. 23rd to June 6th 2012, fifty-two persons ( Table 1 ) took part in the study and were interviewed personally.
Cat owners were allocated to the group of people who did not own a dog. Due to the major difference between dog and cat owners, the analysis of cat owners is added as a separate text passage following the analysis of dog owner and those who do not own a dog.
In a one-on-one interview based on a questionnaire, participants were interviewed at home about their lifestyle, quality of life, social life, weight, height and various complaints and diagnoses. The BMI (Body-Mass Index) was also calculated.
Using the W-5 from the WHO [20] , depressive symptoms were determined, a score below 13 points or 52% can indicate depression.
Statistical calculations, e.g. the t Test were conducted using http://graphpad.com/quickcalcs and the Pearson correlation with the help of Microsoft Excel and the online calculator at http://vassarstats.net.
Results

Age
Dog owners were on average 70 years old (median age 69, ±4.16), those who did not own a dog were 72 years old (median age 71, ±5.4). Those who owned a cat exclusively were between 66 and 69 years old (median age 67 ± 1.4).
Participants were not asked to give their socio-economic status; the majority live in their own home and have a high standard of living. 
Pros and Cons of Dog Ownership, Difficulties
Dog owners (N = 16) stated as the most frequent reason for having a dog was that they liked having an animal to take care of (75%, N = 12), they had a reason to leave the house (69%, N = 11), they had contact to other people through the animal (38%, N = 6), and they had a pet as a substitute for children (35%, N = 4). 19% kept the dog for protection (N = 3); another 19% (N = 3) stated other reasons. One person had a dog to keep from being alone (6%, N = 1). 3 of 5 cat owners kept the cat as a substitute for children. The cat was referred to once as a "watchcat" in case something happens to the owner, once as company, and once as a being that one can take care of.
Among those who did not own a dog, the most frequent reason for not having a dog was the desire not to be tied down. This is the reason why cat owners were factored out of the assessment. 24 of 36 participants from the group of those who do not have a dog were able to state a specific reason for not having a dog ( Table 2 ). Other pets were not kept.
Other individual opinions: -"The dog is not properly exercised because it is always on leash". -"No dog because of responsibility, ethics and legal restrictions". -"Don't want an animal". -"A dog is a luxury, large dogs are trendy just like large cars".
-"I grew up on a farm and had no childhood because I always had to take care of the animals". 50% (N = 8) of the dog owners said they had no problem taking care of the dog. 38% (N = 6) had no one to take over if they weren't able. One participant mentioned the financial burden and trouble with the environment (neighbors, authorities, etc.) (6%, N = 1), another only felt a financial burden (6%, N = 1).
100% of the cat owners (N = 5) considered the only difficulty of having a cat the problem of finding someone to take care of the animal in the event of their inability to do so.
Dealing with the Dog and Loss of the Dog
All dog owners participated (N = 16). Walking was the most frequent and most important activity undertaken with the dog (88% of the women and 100% of the men), also petting, scratching and rubbing the dog (63% of the women and 50% of the men) and playing with the dog (38% women, 50% men) were also mentioned. 38% of both sexes also talked to the dog.
The most important activity undertaken with the cat was petting, scratching and rubbing for 100% of the participants, followed by talking to and playing with it 80%.
The dog slept in the bedroom of 50% (N = 8), 38% (N = 6) shared a bed with the dog. Cats slept in the bed of 80% of their owners.
In the event of a loss of a dog, 50% (N = 8) indicated they would get another dog. The ratio of men:women was 5:3, the average age was 68 (median 67.5, ±2.6). In the group that rejected the idea of getting another dog, the ratio of men:women was 3:5. The average age was 72 (median 71 ±4.7).
Only 40% of the cat owners wanted to get another cat in the event of a loss. 
Dog and Death of Someone Close
43% of the dog owners (N = 7) already had the dog when a close friend or relative died. For 71% (N = 5) the dog helped overcome the pain of loss. 40% of the cat owners stated that having a cat was a help in this situation.
Maintaining Independence
Dog and Move to a Long-Term Care/Nursing or Retirement Facility 63% of the participants would not move to another apartment or home because of the dog; 80% would decide not to move to a retirement home/assisted living because of the dog and 87% would want to take the dog with them if forced to move to a retirement home or similar facility. One participant categorically ruled out a move to a retirement home so that she was not able to be evaluated for this response.
20% of the cat owners would not move to another apartment or home because of the cat; 80% would decide not to move to a retirement home/assisted living because of the cat and all of them would want to take the cat with them if they had to move to a care facility.
Comparison of the Social Situation of the Groups
Dog Ownership and Partnership
All participants lived in their own households, 88% of the dog owners and 75% of those without a dog were married or cohabited. Among the 52 participants were 14 married couples (54%). 10 of these had no pets, 3 had a dog and 1 couple had a cat. 80% of the cat owners had a partner.
In regard to the size of the circle of acquaintances, there was no difference between the groups with dog and no dog.
Social Contacts with the Outside World
When asked about daily contact to other people, a chance meeting e.g. at the mailbox was also taken into account. 50% of the dog owners, 41% of those who do not own a dog and 40% of the cat owners had more than 3 encounters daily. 6% of the dog owners, 23% of those who do not own a dog and 60% of the cat owners had on average fewer than one encounter per day with other people.
Conversations on the street regularly developed in both groups (dog owners and those who do not own a dog), 81% of the dog owners said that the dog helped make contact to other people. 19% of the dog owners, 36% of those who do not have a dog, and 40% of the cat owners considered themselves reserved in dealings with other people.
Comparison of the Independence of the Groups
Mobility and Transportation Used
Mobility is an important part of an autonomous life. It was recorded based on the mode of transportation used. Three participants had never had a driver's license, one person in the dog group and two in the no-dog group. In regard to cycling, frailty and lack of motivation were the reasons given for not riding a bicycle. The distribution of the groups you can see in Figure 1 .
60% of the cat owners drove, 80% cycled and 100% used public transportation.
Comparison of the Physical Activity of the Groups
Frequency and Duration of the Walks
94% in both groups took regular walks. The frequency per week was broken down for the day. For example, "three times per week" was calculated as a frequency of 0.42 times per day. Likewise the cumulative duration for several walks per day and the distance covered was broken down for the day. Statements such as "between 60 and 120 minutes" were averaged to 90 minutes. Figure 2 shows that dog owners walk daily significant more and longer than non dog owners. There was no significant correlation between the participants' BMI (calculated based on the information provided by the participants regarding height and weight) and the daily walk duration as stated in the case history (p > 0.01). 40% of the cat owners did not walk at all, 60% walked between 60 and 150 minutes per week, cor- responding to an average 17.14 minutes per day (median 21.43, ±7.42). Table 3 shows the details.
Dog owners between the ages of 65 and 75 walked on average approx. 840 minutes/week; dog owners between 71 and 79 walked 588 minutes (±449), those who do not own dogs 299 minutes (±226). There was no correlation between the age of the dog owners and those who do not own a dog and the duration of the daily walks (r = 0.078, p > 0.1).
Sports Activities
In both groups, the types of sports, namely, swimming, hiking, (aqua) aerobics, cycling were equally distributed; jogging, (Nordic) walking, yoga, competitive dancing, weight training, downhill skiing were pursued exclusively by those who do not own a dog. Table 4 shows frequency and social integration in regard to the pursuit of sports activities. Overall physical activity including dog walking you can see in Figure 3 .
40% of the cat owners stated that they did no sports whatsoever; 60% do some kind of sport several times per week alone or with a single sports partner. Table 3 . Comparison of the groups dog and no dog in relation to daily average walk duration, frequency and distance covered (N = 52).
Comparison of the
Dog No Dog
Walk frequency per day on average Ǿ 2.7 times Ǿ 0.94 times shows the distribution of the BMI between dog owners and non dog owners. Cat owners had an average BMI of 25.3 kg/m" (median 24.s9, ±2.1).
Frequent Symptoms and Diagnoses
In Table 5 , we can see the incidence of frequent symptoms and diagnoses in the two groups, shown in percentage. 20% of the cat owners had a fear of the future, 20% hay fever, 80% back pain, 60% joint pain and 40% foot complaints, 20% had sinus problems, 20% coronary heart disease, 40% arterial hypertension and 40% impaired mobility.
Frequency of Medical Consultation
All visits to doctors with the exception of dentist and gynecologist were evaluated. Dog owners went on average 5.3 times per year and person to the doctor; those who do not own a dog 7.8 times per year and person. The general practitioner (1.2 times dog owner, 1.6 times no-dog) and the internist (2 times dog owner, 1.9 times no-dog) were consulted most frequently. The remaining medical consultations were distributed among various specialists.
The Taking of Medication
In the dog group, 69% (N = 11) regularly take medication and/or vitamins, in the no-dog group 83% (N = 30). Vitamin K antagonists, antihypertensives, antidiabetics, lipid reducers, platelet inhibitors and psychotropic drugs (e.g. benzodiazepines and antidepressants). ASS was considered a platelet inhibitor. Multiple antihypertensive therapies were counted as one drug per person. Alpha-1 and 1a antagonists for benign prostatic hyperplasia and homeopathy were not considered as was the use of PPI (proton pump inhibitors).
Two individuals (who are not dog owners) took antidepressants, were not considered because of traumatic experiences in the recent past. Figure 5 shows the medication intake compared between dog owners and non dog owners.
Vigor and Vitality
The W-5 from the WHO was used to record subjective welfare and wellbeing. Three participants (no dog) were excluded from the evaluation of this question due to traumatic life experiences in the recent past. Table 6 shows details.
2 dog owners and 4 individuals who do not have a dog had a score of less than 13 points (=52%, indication of depression), corresponding in both groups to 12%.
In response to the question "Is your day full of things that interest you", many women answered that they were not interested in daily housework and consequently many only gave 3 or 4 points instead of a possible 5. This was the most frequent reason for the lower number of points among women.
In regard to alcohol consumption, the groups did not differ. Daily consumption was 50% in both groups. In the dog group, 13% of the men and women smoked, and in the no-dog group 6% of the women and no men. 
Discussion
Prior to conducting the study, it was expected that dog owners would be the more active, healthier participants. Surprisingly, those who do not own dogs appear to be in some cases healthier and more vital; they reject dog ownership to maintain their personal freedom and to stay flexible. Raina confirms this phenomenon [21] , Burns also mentions economic reasons [22] . The present study makes no claim to general validity, but is a random sampling to compare with other studies. Weaknesses in the present study are the number of participants (n = 52) and the collection of data provided by participants during an interview. Many authors have also mentioned these problems [23] - [28] .
Dog owners who walk their dogs got significantly more exercise which confirms studies of dogs and the elderly [23] [29]- [36] , but also of dogs and people of all ages [7] [23] [37] - [46] . The dog owners in this study exceeded by far the WHO recommendations for people over the age of 65 in regard to physical activity to maintain health by an average of 2.5 hours (=150 minutes) of physical activity or more per week [15] . Australian studies challenge the connection between dog ownership and the resulting health benefits [47] [48] . The Australian lifestyle seems to be different than in Germany and it is less usual to walk with the dog.
A lack of exercise is a widespread health risk in industrialized countries. The increase in movement due to the dog is an important prophylaxis against cardiovascular diseases [49] , which is a frequent reason for hospitalizations [50] . Movement also prevents diabetes, intestinal cancer and age-related falls [51] and even has a positive effect on arthrosis [52] .
One explanation for the strong effect of the dog on the owner's physical activity could be that Germany is densely populated and life is extensively regulated and the dog in more populated regions must be walked on a leash during the multiple daily walks. Consequently, the impact of a dog on the owner's physical activity in Germany is to be rated as especially intensive in an international comparison. In this respect, it was clear that dog owners and cat owners cannot be compared, as confirmed by Thrope and Serpell [23] [46] [53] so that a comparison of pet owner and those who do not have a pet does not appear to make much sense without differentiation of the type of pet.
The statements on the subject of a move to an assisted living facility were very clear. A move would only be considered if the dog or cat could be taken along.
In this case, more offerings should be made available in the retirement home sector for residents with dog and other pets to provide those affected with alternatives, particularly if owners are overwhelmed by the care of the pet because of their frailty or dementia and an attempt to provide care would jeopardize the owner and/or the animal. This could allow pet owners to keep their "friend" and still go to a care environment. Dog owners had on average more internal medicine diagnoses and took just as much medication as those who did not own a dog; back and joint pain was less frequent, as Serpell also confirms [54] ; the quality of life was higher on average, even though the percentage of depressed individuals was just as high as among those who did not own a dog. Friedmann discovered more depressed individuals in the group of those who did not own dogs [55] . Other studies noted a higher level of satisfaction and stability among dog owners [36] and fears were significantly lower [46] . Dog owners feel significantly safer with the dog [56] .
These positive mental effects could be based on the intensive connection to the dog. This tie is closer than to other pets as indicated by the selection of the place to sleep and how the dog is treated. This was also described by other authors [56] [57] . In the event of a death, the dog was a comfort to the majority, which confirmed the results of Akiyama [58] .
Dog owners went to the doctor much less frequently; in Siegel, the comparison of dog owners to those with no dog was significant. The comparison of pet owners to dog owners was not [56] [59] .
Dog owners also had more frequent contact to the social environment and were less reserved than those who did not own a dog. The dog was an effective catalyst to establish contact, which other authors also described [36] [46] [60] . Good social ties are extremely important, particularly at an advanced age. The larger the social network is, the less loneliness and the less mental decline [61] which is encouraged by loneliness and social isola-tion are [62] .
The positive effect of a dog could have positive effects from a national economic point of view because cardiovascular health is an important predictor of independence and health into old age.
Much research has been done on the subject "pets and the elderly", but little attention has been given to the topic "dogs and the elderly". The difference between a dog and other pets is so great that pet owners and those who do not own pets are not comparable. Additional research needs to be done, if possible with larger study groups or the question of the connection between dog ownership and hospitalizations and long-term studies dealing with the need for care in later life.
